[Docosahexaenoic acid inhibits hypoxia-induced pulmonary arterial smooth muscle cells phenotype switching by inhibiting NFATc1 signaling].
Objective: To explore the molecular mechanism of docosahexaenoic acid (DHA) on regulating the phenotype switching of hypoxia-induced pulmonary arterial smooth muscle cells (PASMCs). Methods: The PASMCs were isolated from Sprague Dawley rats. PASMCs were divided into five groups: normal control group, hypoxia group (1%O(2, )94%N(2, )5% CO(2) stimulation for 12 hours), hypoxia+ DHA group (10 μmol/L DHA pretreatment followed by 12 hours hypoxia), hypoxia+ DHA+ NFATc1 overexpression group (transfection of the NFATc1 lentivirus for 24 hours, followed by hypoxia stimulation for 12 hours after 10 μmol/L DHA treatment), and hypoxia+ DHA+ siNFATc1 group (transfection the siNFATc1 for 24 hours, followed by hypoxia stimulation for 12 hours after 10 μmol/L DHA treatment). The hypoxia stimulation was achieved by use of a special hypoxia incubator (1%O(2, )94%N(2, )5%CO(2)). The expressions of NFATc1 of various groups were determined by qRT-PCR and Western blot. The expression of α-SMA was determined by immunofluorescence staining, qRT-PCR and Western blot. The expression of SM22 was determined by qRT-PCR. The proliferation of PASMC was determined by EDU staining. Results: The mRNA and protein expression levels of NFATc1 were significantly upregulated in hypoxia group compared with the normal control group (P<0.05), while hypoxia-induced upregulation of NFTAc1 could be significantly downregulated by DHA treatment (P<0.05). The α-SMA positive cell number, protein and mRNA levels of α-SMA and the mRNA level of SM22 were significantly lower in the hypoxia group than in normal control group, which could be significantly reversed by DHA, the protective effects could then be abolished by NFATc1 overexpression. Above indices were significantly lower in the hypoxia+ DHA+ siNFATc1 group than in hypoxia+ DHA+ NFATc1 overexpression group (P<0.05). The proliferation of PASMCs was significantly higher in the hypoxia group than in the control group (P<0.05), and which could be significantly reduced by DHA (P<0.05), and the protective effect of DHA could be significantly abolished by overexpression of NFATc1 (P<0.05). The proliferation of PASMCs was significantly lower in the hypoxia+ DHA+ siNFATc1 group than in the hypoxia+ DHA+ overexpression NFATc1 group (P<0.05). Conclusion: DHA could prevent hypoxia-induced PASMCs phenotype switching and proliferation by inhibiting NFATc1 signaling.